Pulmonary embolism (PE) is one of the most undiagnosed causes of death, and more than half of fatal PE is discovered only during autopsy. The author reports a case of sudden death from massive pulmonary thromboembolism due to an inferior vena cava (IVC) thrombosis caused by chronic pancreatitis. An extensive search for the location of the thrombus identified the source of emboli. The probable mechanism of IVC thrombosis caused by chronic pancreatitis is discussed. Awareness of this serious complication of chronic pancreatitis may have prevented the sudden death.
Introduction
T he incidence of pulmonary embolism (PE) varies according to location. 1, 2) In the USA, of fatalities related to venous thromboembolism, 34% were sudden death.
2) The German pathologist, Rudolf Ludwig Karl Virchow (1821-1902), has described three factors predisposing venous thrombosis i.e. changes in the vessel wall, pattern of blood flow, and blood constituents.
3) These predisposing factors are known as the "Virchow's triad." More than 95% of all pulmonary emboli arise from thrombi within the large deep veins of the lower legs, typically originating in the popliteal vein and the larger veins above it.
1) Important risk factors include prolonged bed rest, surgery (especially orthopedic surgery of the knee and hip), severe trauma, burns, congestive heart failure, parturition, high-estrogen contraceptive use, disseminated cancer, and primary disorder of hypercoagulability. 1) Chronic pancreatitis, however, is a rare cause of thrombosis in venous vessels.
Case Report
On July 22, 2008, a 29-year-old male collapsed at home and was brought to the emergency room of the Lamphun Hospital by his wife. The initial clinical presentations were unconsciousness, breathlessness, absence of pulse, dilated and fixed pupils, and cold cyanotic skin. Attempted resuscitation was unsuccessful, and he was pronounced dead on arrival. According to his wife, he woke up at about 2 a.m. with palpitations and then fell to the floor. He had no serious medical history or family history of Sudden Unexplained Death Syndrome (SUDS). He drank alcohol occasionally, and his smoking status was unknown. His father committed suicide by a gunshot to the head. His mother has no serious illness. His grandmother and some relatives have diabetes mellitus. The first visit to Lamphun Hospital was on October 23, 2005 because of subepigastrial pain and vomiting. The symptoms began at about midnight after drinking alcohol all night. His blood pressure was 120/60 mmHg with a regular pulse rate at 80 beats/min. He weighed 75 kg. The doctor diagnosed gastritis and scheduled a follow-up visit; however, the patient did not return for treatment. On September 13, 2006 (approximately 11 months later) he came to the out-patient department (OPD) with leftsided abdominal and subepigastrial pain, and abdominal bloating. He reported that he has occasional stomachaches and takes medicine to relieve the symptoms. His blood pressure was 110/60 mmHg and the body tempera- ture was normal. He was admitted to the hospital for further investigation ( Table 1) .
The clinical and laboratory results indicated acute pancreatitis. He was treated until he was free of symptoms, and after 5 days, he was discharged from the hospital. On May 28, 2008 (approximately 1.5 year later), he came to the OPD with symptoms similar to his previous visit: left-sided abdominal pain and all-night flatulence. The doctor diagnosed dyspepsia and treated him with 50 mg of ranitidine via intravenous injection, 150 mg of ranitidine (oral) twice a day, domperidone (oral) three times a day, and 500 mg of paracetamol (oral).
The autopsy was performed ten hours after death. The deceased was normal height (174 cm) and weight. There were recent multiple subcutaneous contusions, 2-8 cm, on the medial aspect of both arms, posterior aspect of the left arm, and anterior aspect of the right forearm. The conjunctivae showed no petechial hemorrhage. No injection mark or fatal wound was observed on the body.
The internal examination revealed no injury of vital organs. The thyroid gland was of normal size and shape. No foreign body obstructed the airway passage. Both lungs showed pulmonary edema without mass lesion. There was a sausage-like thrombus, 6 cm in length and 2 cm in diameter, obstructing the left main pulmonary artery. The thrombus was dull with a striated surface, and had a firm consistency which is consistent with a premortem blood clot. Many streaks of thrombi occupied the small distal pulmonary arteries. The right lung and the left lung weighed 480 gm and 500 gm, respectively. The heart weighed 300 gm and had a normal shape. All major coronary arteries were widely patent. There were wide-spread areas of flame-shaped hemorrhage in the subendocardial left ventricular free wall and the interventricular septum (IVS). The left ventricular free wall and IVS were equally thick. No valvular or congenital abnormality was observed. There was no thrombus in the heart chambers. The internal organs of the abdomen showed no gross injury. The liver, small bowel, large bowel, both kidneys, and both adrenal glands had normal weight without significant gross pathologic abnormality. The spleen weighed 240 gm without an infiltrative mass lesion (diffuse enlargement). The pancreas had a firm consistency due to fibrosis and adhered firmly to the adjacent organs. There was no intrapancreatic duct or biliary tract stone. The pelvic organs showed no significant gross lesion. The source of the thromboembolism was searched for in the calves, popliteals, thighs, inguinal area, pelvic (iliac veins), IVC, veins of both arms (including veins beneath subcutaneous contusions), and dural venous sinuses. Only the IVC adjacent to the pancreas had a thrombus.
Heart, lung, pancreatic tissue, thrombi in the pulmonary arteries, and the thrombus attached to the IVC were microscopically examined. The myocardial fibers were not enlarged. There was no inflammatory cell infiltrated in the myocardium. There was a coagulative necrosis with some hemorrhage of the right lower lung and left lower lung tissues. All sections of thrombi were consistent with a pre-mortem clot. The tissue between the pancreas and adjacent IVC had some fibroses. The tissue of pancreas especially adjacent to IVC thrombosis had fibroses and was surrounded by lymphocytes. The acini of the pancreatic tissue were decreased. No malignancy cells were detected.
Discussion
Pulmonary thromboembolism, secondary to pancreatitis, and IVC thrombosis do occur, [4] [5] [6] [7] though a fatal outcome is rare. Pulmonary embolism is the most undiagnosed cause of death clinically. More than half of fatal PE were diagnosed only during autopsy. 8, 9) More than three-quarters of the victims had predisposing factors, but the remaining 20% of pulmonary embolism deaths have not been identified predisposing factor. 8) In this case, all major venous vessels were explored to search for the source of the thomboemboli. The deep veins of both arms were explored because of overlying skin contusion, but there was no thrombosis. Only the IVC adjacent to the pancreas showed thrombosis that was correlated with pancreatitis. The suggested mechanism of thrombosis caused by pancreatitis is trypsin converts prekallikrein to its activated form, thus sparking the kinin system and, by activation of factor XII, also sets the complement system and clotting in motion. 1) However, predisposing factors of thrombosis in this case may be more than one cause. Another potential cause of venous thrombosis in this case might be a hereditary coagulation disorder, as this was not assessed prior to the patients' death. Apparently, venous thrombotic complications of pancreatitis are common, but mainly affect the splenic vein, portal vein or superior mesenteric vein. [10] [11] [12] One study reported recurrent pancreatitis in pregnancy that lead to IVC thrombosis; however, it was not complicated by pulmonary thromboembolism.
13) The probable mechanism of splenomegaly may be from high venous pressure in the portal system caused by IVC thrombosis. Awareness of this serious complication of chronic pancreatitis may have prevented sudden death in this case. The doctor should have investigated further to obtain a correct diagnosis other than dyspepsia using gastrointestinal endoscopy or imaging (ultrasonography or CT scanning) which might have visualized early forming thrombus in the IVC. On the other hand, if the patient were concerned about his symptoms, he should have returned for his regular, follow-up visits. In case of recurrent pancreatitis which previously caused IVC thrombosis may have benefit to prevent recurrent IVC thrombosis by thrombolytic prophylaxis. 13) 
